Crop residues, comprising both above-and belowground biomass fractions remaining in the fi eld aft er harvest, infl uence the global carbon cycle and terrestrial carbon budget. The soil organic carbon (SOC) dynamics are intrinsically related to the quantity, quality, and degree of decomposition of crop residues. Decomposing crop residues aff ect SOC dynamics by altering the labile and passive SOC pools, releasing C in the form of gaseous emissions, and moderating soil and environmental conditions responsible for SOC turnover and storage. The magnitude of gains and losses of residue-derived C in the soil depends on soil management, tillage, cropping system, and climate. Residue retention, combined with the use of reduced-tillage and no-tillage (NT) practices, is a viable option for enhancing SOC storage in soil. Accumulation of SOC occurs only when residue-C inputs exceed residue-C outputs and soil disturbance is minimized. The input of crop residue-derived C must exceed losses by emissions, erosion, and leaching for any measurable SOC gains based on the mass balance of the soil C pool. A prudent residue management strategy is thus crucial to managing and storing SOC while maintaining or improving soil and environmental quality.
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At present, there are four major competing uses of crop residues: soil and water conservation, animal feed and bedding, biofuel feedstocks, and industrial raw material. This chapter discusses the importance of crop residues to SOC dynamics and storage, as well as the implications of the expanded use of crop residues as biofuel feedstocks. It is not the intent of this chapter to exhaustively review the eff ects of varying types of crop residues and their management on soil organic matt er but rather to emphasize the specifi c impacts of crop residue (e.g., corn stover) removal for expanded uses (e.g., biofuel production) on SOC pool and dynamics.
